
/AFOEHL REPORT 89-iQ3EO-',11JNA

If)

N
Measuring Day-Night Noise Levels (DNL)

Using The Metrosonics db-310 Sound
Level Analyzer (Dosimeter)

ALl Y. ALl. 1Lt, USAF. BSC

SEPTEMBER 1989

Final Report : . 1c-*

Distribution is unlimited; approved for public release

AF Occupational and Environmental Health Laboratory (AFSC)
Human Systems Division

&'0 12 -



] ROTICI

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



<ni, i-'aw, t-tg, I ,e C 1i0 are use-i jo- any
- . ner tan , a detinite]y r'Ia . . n:.i , te... . I ; . . ... Y :ro'remen ,perati(on, h

., rm in,-ss no responsibi Y . oniiga+'4n whtsoever. The fact
::. tn - oven:ient may have -, td .r in any way suDD, ied the drawi ng

-- C" itins. other data. is not to ie 'egarde,' n impica on, or
: -, as an, manner licensino the holder or a;. other rrson or

. rat on; - ocnveving any riclhts - pem I ssi or to manufacture, ise, or
s,- patented invention that may i, ay way be related thereto.

G hf' ion oF trade names or commercial products in this publicacion -is ro r

,:;strarion '.ilrposes and dc.. not constit.te endorsement qr .-ecommendatior
se y the !nited States Air Fo .

D, 6i Affairs Office has reviewed tnis report, and it Is releasable to
te iatina Technical Information Service, where it wil be available to.- the

&era , 000i0, including foreign nations.

c s re-cort has bee- reviewed and is apc',-oved for I .ouclication.

- .. ,:, t_, SA, BSC iSTANLEY -EWNS, Lt Col, USAF, BSC
:onssltart, Vater Quality Function Chief, Toxicology Branch

Ai- Iore installations may direct requests for copies of this report tu: Air
Force Occupational and Environmental Health Laboratory (AFOEHL) Library,I TX 7.

Brooks AF3 TX 3235-5501.

"tone, Government agencies and their contractors registered with the DTIC
snouId direct requests for copies of this report to: Defense Technical
nformation Center (DTIC), Cameron Station, Alexandria VA 22304-6145.

I;,-'on-Qovernment agencies may purchase copies of this report from: National
Tecnnical Information Service (NTIS), 5205 Port Royal Road, Springfield VA

'A4E S C. ROCK, Colonel, USAF. OSO
'c'mma n de r



REPOR7 F£0C1-%1EW Af1Or PAGE .

E CF a t : ~ J ~C ) .

__C__Y____________ I_____________________ ry, tire$ N 0jP : .

Sound Level Ani 1 ':_ r

1.~A

REFPEORT 47: ' ATE OF RE 'OHT O~ear lcpr. D y) 5PG-ON

CODSA~ C(8 S. 8jECT TERMS 'Contmrut on (e~erse J necez U enl(Afy by bhx nunlberj

GTo u A ~ 0~ U~ P )o s ime ter Envi ronmental ic roc om u te r
____N G____ __ os e Metrosonics db-310 Zenith Z'-2418

- )N[ Ai,' mati on 7tni th Z-184
*AB8VPACT 'Conr',--e ., te~erie J ~eesry a-Jo~rf~y by 'doxk n.~mber)

'Ire (Cus methods to acqui re and m'n i tn'r communi ty nui se l evel s at Ai r Force bases were
timne consuming. Thils report prcuvi'Jes amethod to us;e Metrosonics model db-310 Noise
L'osimeters with Z'onith Z-24di or Z-18-1 microcomputers to measure Day-Night Average Noise

*jne c a sNss)

Al i Y. Ai , 11.t, USAF, BSC (12 53-71 A1EL H

DDOFo~rm 1474, PiN 86 ; A'(A)' .. .*

(ICI A!%T Ff)



ACKNO)WLEDGMENT

v.;~ 1e,&r w sidemsic the assi stance of M j.Xhn F.rihc'
A-.JLH'0111- wrot2 tile "3fxS C progr-ai to import dd tJ And ca cul i t e )W

6, 3 nrd i -;s oc i d t ed re qi ree n t s

AacCssiotI Fo r

~ TS G Aii
DTIC TAB
Unannotuiced 0

Jut-icatic1/ 1.-

Bi



Page

-'e.... ... iii

a. t cn1

A DNL C i 1
:, e eneraI Reqiir-ements Overview 2

Procedures 3

NAD F t' ommunrcat:ons Setup 3
3. db-3L os , r. ,..tp and rA ,r .rn t .

Licwn LCad nloata no ENABLE 4

, Running D"'- Basic Program 6

Summary 6

V. Conclusions 6

fV. Recommendations 6

Rcfe;-cnces 8

Appendi x

A ENABLE Communication Setup Protocol for the Metronics 9
Model dB-310 Noise Dosimeter

B DNL (BASIC) Input/Output Examples 13
C DNL (BASIC) Program Listing 21
D Hardware and Software Requirement List 27

Distribution List 31

iiq



I. INTRODUCTION

A. Purpose: The prihary purpose ,of this report is to document AFOEHL/EHI

Noise Function prcredures for down loading data from the Metrosonics db-310
noise dosimpter into ENABLE software and automatically calculate a day-night
noi e level (WNL). iue secondary purpose is to make this report available tc
has_ level bioenvirurllnentdl engineers so they can perform DNL monitoring.

B. Problem: The Metrosonics db-10O Dosimeter does not provide automatic
calculation of JN'Ls for environmental noise surveys. Previous environmental
noise surveys usi, g the db-310 Dosimeter required DNL values to be calculdted
,ma,, UIy from thp noDer orintout of so)und levels. Manual caiculations proved
to be bo)th laboriocs ad monotonous' worse, one missed key stroke would
require a restart o - this whole calculation. in addition, the quality of the
printouts are very poor if reproduction is required. The manual method of DN1
calculating made lony term environmental noise monitoring tedious and labo"
intensive with many oportunities for error.

C. Scope: This report presents a prop am listing, setup requirements,
procedures and operatirg instructions for DNL calculations using the
Metrosonics db-310 Noise Dosimeter, a Z-248 or Z-184 Microcomputer, ENABLE
software, anu a BASIC program. Procedures and operating instructions describe
'I) programming the Metrosonics db-310 Dosimeter parameters for environmental
noise measurements, (2) (own loading its data to a Zenith Z-248 or Z-184
Computer using ENABLE, and (3) running a BASIC program which calculates the
DNL and provides a hard cooy of the results.

D. Flexibility and Limitation: The BASIC program can be modified to
generate different printout formats. ENABLE communication Macros can be
created to accelerate the down loading of dosimeter data. The program will
not print out the AF Form 2756A, Noise Dosimeter Survey.

II. GENERAL DISCUSSION

A. DNL Criteria Overview: in addition to the normal db-310 use for
occupational noise exposure measurements, the db-310 can be used to measure
the average day-night sound level (DNL) for community noise criteria and
compliance. However, community environmental noise ordinances could vary
within the same area due to the type of zoning and the type of criteria
adopted by the surrounding comminity. For example, one township specified
maximum sound pressure level for each octave band that could not be exceeded
at any time. The Department of Housing and Urban Development (HUD) uses a
criterion of 65 dB or less for DNL criterion before approving funds for
housing projects. The EPA DNL goal is 55 dB. As a result, the surrounding
community dictates the type of criteria for environmental noise. Therefore,
the applicable criteria for the site(s) of interest should be defined before
conducting an onvironmental noise survey due to the wide range of zoning
variations. The local community planning authority would be the source of
information for the applicable ordinances that have to be met. Additional
information can be found in 24 CFR, Subtitle A, Part 51, Environmental
'riteria and Standards, and AFM 19-10, Planning in the Noise Environment. The
JNL convention is used to measure the 24 hour community environmental noise.



DNL is a 24 huur A-weighted equivalent sound level, with a 10 dB penalty
applied to the nighttime sound levels occurring between the hours of 2200 and
0700. The abbreviations Ldn and DNL are used by various authors for DNL.
DNLs are calculated by the equation:

(Ld/lO) (Ln+lO/lO)
Ldn = 10 log 1/24 [15X10 

+ 9X10 ]

Ld = Daytime equivalent A-weighted sound level between the hours of
0700 and 2200.

Ln = Nighttime equivalent A-weighted sound level between the hours

of 2200 and 0700.

B. DNL General Requirements Overview:

1. Metrosonics db-310 Parameters for DNL Measurements:

The requirements in setting up the Metrosonics db-310 parameters
for DNL measurements are:

a. The doubling rate is 3 dB instead of 4 dB.

b. The tst length is 24 hours instead of 8 hours.

c. The time interval is one hour instead of one minute.

d. Ln(1), Ln(10), Ln(50), Ln(90) exceedance levels should be
used.

NOTE: Ln(x.x%): Exceedance Lpvels - The noise levels exceeded x.x% percent
of Lhe time.

Ln(l.0%): Peak noise level - Noise level exceeded 1Z of the time.

Ln(10.0%): Intrusive noise level - Noise level exceeded 10% of the
time.

Ln(50.O%): Median noise level- Noise level exceeded 50% of the time.

Ln(90.Or): Background ambient noise level - Noise level exceeded 90%
of the time (i.e., only 10% of the time noise levels were below this level).

2. General Data Transfer Overview:

The db-310 Dosimeter can output information in response to a
remote request in ASCII format to a microcomputer. it cannot be programmed
fromi a computer (see the db-310 Manual, Page 2-35). The computer can
communicate with the Metrosonics db-310 using ENABLE comiunication software to
capture and save data as text or ASCII format. The general process for down
loading the db-310 noise data requires (a) establishing the connection
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between tlhe computer sind the 1b-3 i6, (b) transmitting commands and receiving
data from the- rb- !dJ to the computer ising a compatible communication protOc)l
setup, (c) capturing received data and saving it, and d1) disconnecting when
transrni tti ng, rec- , ! a,,."Thq, I' d saving data are complete.

3. a 1l , ti ng DNW from saved data using a computer program:

CaIc Iating DN '. f- -.. saved dat? can be accomplished with a BASIC

computer prograoi. It .-an be wr'tten to re:.-i(ve stored data, calculate the
UNh and save rests ,on a disk. This program is listed in Appendix C. The
DNL BASIC programi listed in Appendi C re-,A i r-,; .ec.iti on f,.m the . lrive.

H[I. PROCEDURES

A. ENABLE cotmunication setup:

See Appendi x A on how to establi sh and save the communi cati on protocol

file.

3 . db-310 Dosimeter Setup and Measurements:

I. Decide how many sites need to hfave DN,_ measurements, and how much
data needs to be rec' e.

2. Program the .etrosonics db-310 Dosimeter as follows:

a. SN LEV key

1) Calibrate Metrosonics db-310

2) Change do, i g rA t o 3 d.

b. TIME key

1) 'nput currernt date and time

1'2) Input sta-t date ann time

(3) -npt Lest rjn for 2d hours

(4) Select SrH, ,,

c. DATA Key

(1) TIMd_ HIST

(a' St- t -,4r 10D[jE: C'jT

, n; ! j a l,-t, of ore ho-u

:



(2) AMP ,.IST

(a) input PST Ln(i;: 1.0 <

(N) input 5ST Ln(2): 10.0,

(c) Input DST Ln(3): 50.0>

(d) Input OST Ln:4): 90.0,3

d. OTHER PARAMETERS: Leave at default values.

3. We recommend placing the db-310 dosimeters in zip-lock plastic
bags and securing them at the site witn the microphone cable running out tor
5attom of the bag (i.e., secure the dosimeter upside down). This will prevent
mistjre accumulation in the bag and will protect the dosimeter data from
.eigr lost if it should rain during the survey. Of course any other

watlerp rof method of securing the dosimeters in the field is acceptable.
0a and secure the db-310 dosimeter at the site of interest. Cover tKe
miiraphonp with the windscreen, then place and secure it approximately 1.5 i ,
!.-S me's above the ground. Tc prevent mai0 stre damage to the micropnsne

can 0 moisture condensatinn or a00. it sould D)e pointed towar, the noise
n..,'o ird secured upsi.de down.

A. When data collection s iumi'ete, post calibrate the rib-3.

Qcwr Loading ,ati int NABLE:

own loal data from tnu '0 a3 dosimeter to the microcomputer. and sav,
it m, disk s an ASCII file uing Che communication portion of ENABLE software

ri, yng tV the tollowing procedures"

1. Connect the output on the bottom of the db-310 dosimeter to the
no-,.,, u,,t n. t .. .. f '4, Z .. . . .. 0 .-% M nf the Z-248 ny usin

t.hp >etrosoniac dosimeter printer cable, a 25-pin female-femalp
:c"r r changer ir adapter cable, and a 25-pin to 9-pin adapter plug or

", Tyrr the dosimeter nI. Press PROGI and TAW; select 7OUTPUT:
a~ es [ENTER]. Select [9buuj knud rtc, LTPE, jT!TV FrRM:NO]. The

0'.mete- r orfigured to t'V: prupe .ummunication parameler For the . A(KE
U, , tlufli n 7 aton file O0W3 " 1 -nntrl r, Appendix A.

1. Tarn on the 'imputer 05Z - l,)poy dis; in v}v 'A' drive.
n' q4 t,- :ompuo - to hoot frox to. qnr' dik. nter the ddte an me, then

A. t-n lish the .jonanna tin t o the dosime ,e,-
. Enter the date and

'11 qn t,, ,tal screen or .re;n END]. Seiet 7USE SYSTEM], 7TELECOM],
COMMUNICATE,. !USE SETUP]. ThQ svy in iq now in the ,Dnmmun1it 1on porti on Q



uI v;1. I ...

.. ...,, : .
*

NTK.R

FLK P1. CAPTURE A" IVE

.. -> ' Al' REPORTS

ENTER . . ., " ENTER r

,' "I• : ,:,) '."r I ; L rLL L r- S "e; n ml 7r ' ; t] L .fr

, ". : . :ljtfl 1I!' : " . I ., - t'i: ri'n1at )

rhbl :!ewn ;,, -1 j ng IN t.(!rute "ose the ta ture'l fi
FI. Capture the n 'Closel.

1. 7 31;g !.-Q v:i.t ;r@ in: gt€ nero dois'mc, tWy rh.tj '51, -.> ro>.it

r. e r;. . .... o.'.Ji '  fIl makin" the +i,. . et ve, C. lfnl,]

9ISCONNECT, J ,. YES I, iv ,a,tur d Jt, i ,  YES', CHANGE
* 'i, ASCII' [ENTIRE FLE SAME,.



rYpEMENABtI LhEWAME.TPF >LPT11 then Press !ENTER ant~ thie
1 ar Vririn th Di inal MetrjusunQ t;Spe.. le data file,

0,n;,in name ofth sved f ile ;M C d toi be pr i nted.

k~r Le JQ ASZ Drogam~ .Appendix E, whicn shoul h.v leanm
t alcidt the DNJI from the save! capr ej Idt ha ir joe

1n y -' i. BASI 5y Ty CDQ~ASIC then -BASICA,

!"V Th OKI prmpt ppear, erter 7LOAD"DN! . -ne [OKI yri-

up> Drqa -? -~ ENTERZ. -he c ja 1

no V . 7rq .--

7 1 met ~ -, -,n 1r , t ro u iw Y

1 2 . C ( I n - '1 -1 . r e t i n - . n

ry so le l

6 MM ND A .I



Becajst, COflfmif ln) tY nO iSe CO p2 i a r,-e ueas. rellenlts requ i -e ion tri d

r>,u i si ti on and analyses, recommend all base bi oenvi ronmental eng rs ds ,
t he method des:ribed in this report for DNL community noise me-surements.

3. The ,ethod provided can be accelerated and modified Dy running ENABLE

unuer macros. Recommend expert users of ENABLE develop their own macros to
run ENABLE setups.
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-A5'_, db -310) C)MMJl D'T N F ILE SE FJP
.: Whe, &i: th> m~in Ienlu, select -USE SYSTEM , [TELE.Mm.. St;iK, [r NTER.

no ;:t-een qill ;how the telecommunication st,-_; ) au' P.;' jr! t' . ' 7. .

screen then press any key to conitinue.

S. You will oe prompted to enter the name of the setup you wish to create ID
revise. Type 0B310 then press [ENTER]. The screen will ask you to select
setvjp parae:ers. Follow the following setup:

. Spec-ial iigits for otutside line? Select ENO]

b. Alter-ative telephone system? Select [NO]

c. Telecommunication network? Select [NO]

d. Enter telephone number: [leave blank by pressing DOWN ARROW]

e. Autodial Modem? Select [NO]

f. Baud rate: Select [7=9600]

g. Darity option: Select # [3]

h. Type of duplex: Select [HALF]

i. Inter-character transmission delay: Select [0]

j. Other system supports Xon/Xoff? Select [Y]

k. Password or first response: [Leave blank by pressing DOWN ARROW]

1. Second Resoqnse: [Leave blank by pressing DOWN ARROW]

m. For the remaining options use default setup by pressing [FlO], then
selectin-. -SAVE]. The screen will show that the setup file has been created
and saved under "Setup Name" as "DB310", "Auto Dial" as "N", "Baud Rate" as
"9600", and "Code" as "3M" Press [F1O] to exit the setup portion and go to
The main menu.

1!
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Example of the original Metrosonics dh-310 Noise Dosimeter data file which is

down loaded through the telecommunications portion of ENABLE and then saved as

an ASCII file for use as input to the DNL BASIC program to produce the DNL

report.

,IETROSONIKS d-3L SN 501 V1.3 3/ 8

REPORT PRINTED 7/05/89 0 10:29:29

DOUBLING RATE: 3dB FILTR; A W5HT

DOSE CRITERION: 84dB RESPONSE: SLOW (0/0EC

PRE-CALIBRATi-0 TIE. 6/113? E 22:0:12
PRE-CALIBRATION RANGE: 69.0dB TO 169.0dB

POST-CALIRRATION TIME: 6/21/89 @ 14:42:11
POST-CALIBRATION RA4GE: 43.7dB TO 143.7dB

CALIBRATOR TYPE & SERIAL -= :

CALIBRATOR CALIBRATION DATE:

TEST BEGAN 6/19/89 0 16:00:00
TEST ENDED 6/20/89 @ 16:00:00
TEST LENGTH: IDAYS 0:00:00
STANDBY TME: I INTERRUPTION

Lay = 80.4dB Lav (80)K 80.OdB
SEL =129.6dB Lay (90)" 79.=

Lmax =126.OdB ON 6/20/89 0 11:04:40
Lpk = 168dB ON 6/20/89 @ 11:04:40
TIME OVER 115dB OD 0:00:04.62

8 HR DOSE ( 80dB CUTOFF)=119.18,;,>
8 HR DOSE ( 90dB CUTOFF)=114.05,3

15



h ., '}. . . ,, ; :,7

, Fs{l; '' 7H]; [ .) 'i'j ';N7 10
J )' L. . E ON , : t0

H H k< T)Y r F F NNE
I • 0 Ln 2) 50.J

" IE " v .l .x l pK .. . ' ' L2
.5 ).3 126 72 69

7 0 69.4 f3.3 <126 69 69
'fV ,J 00 6 9 69.0 <126 69 69

-):00:00" 69.3 82.8 <126 69 69
"0:0" 6).0 70.6 <126 69 69

,o U00 '" 69.0 b9.0 <126 69 69
2 2 00 0 69.0 69.0 <126 69 69
2" :00:0 69.0 69.0 <126 69 69

9 0:00:00' 69.0 69.0 <126 69 69
'" 1:00:00' 69.0 69.0 <126 69 69
It 2:00:00" 69.0 69.0 <126 69 69
L2" 3:00:00" 69.0 69.0 <126 59 69
13 4:00:00" 69.0 69.0 <126 69 69
14 ' 5:00:00" 69.1 84.3 <126 69 69
15 6-0:00' 71.9 100.1 131 69 69
16 /o:00:00' 76.4 100.3 132 75 69
17 8:00:00' 79.6 111.1 141 76 69
18 9:00:00" 90.5 119.7 149 81 71
19 10:00:00" 71.9 89.1 <126 73 70
20 11:00:00" 90.5 126.0 168 76 70

21 "12:00:00" 74.6 102.8 133 75 69
22 "13:00:00" 74.7 95.3 <126 77 -71

23 '14:00:00" 74.4 101.4 131 74 69
.7'9 :0'" 73.9 94.4 <126 75 "0



AMPLITUDE DISTRIBUTION REPORT *

TOTAL SAMrl-S = 691200

dB SAMPLES % OF TOTAL

69 543561 ***kx ,** *k*k***kkk**k* kk 78.64
!0 43582 kkk*** 6.30
71 28447 ***k 4.11
72 18071 * 2.61
73 12487 ** 1.80
74 9013 * 1.30
75 6632 * .95
76 4953 * .71
77 4247 .61
78 3498 * .50
79 3090 + .44
80 2552 + .36
s1 2065 + .29
32 .22
83 1379 + .19
84 1030 + .14
85 817 + .11
86 702 + .10
87 586 .08
88 406 .05
89 360 .05
90 310 .04
91 260 .03
92 227 .03
93 201 .02
94 172 .02
95 124 .01
96 109 .01
97 101 .01
98 81 .01
99 61 .00

100 59 .00
101 43 .00
102 49 .00
103 53 .00
104 42 .00
105 34 .00
106 44 .00
lo/ 31 .00
i08 28 .00
109 18 .00
110 14 .00
111 16 .00
,,o 9 .00
113 8 .uo
114 6 .00

17
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Output example (DNL Report) of the DNL BASIC program generated from the input
file (down loaded Metrosonic db-310 Noise Dosimeter data file).

METROSONICS db-310 SN 501 V1.3 3/87
REPORT PRINTED 7/05/89 @ 10:29:29
DOUBLING RATE: 3dB FILTER: A WGHT
DOSE CRITERION: 84dB RESPONSE: SLOW (8/SEC)
PRE-CALIBRATION TIME: 6/14/89 @ 20:37:12
PRE-CALIBRATION RANGE: 69.0dB TO 169.0dB
POST-CALIBRATION TIME: 6/21/89 @ 14:42:11
POST-CAL:7BRAT:ON RANGE: 43.7dB TO 143.7dB
CALIBRATOR TYPE & SERIAL - :
CALIBRATOR CALIBRATION DATE:
TEST BEGAN 6/19/89 @ 16:00:00
TEST ENDED 6/20/89 @ 16:00:00
TEST LENGTH: !DAYS 0:00:00
STANDBY TIME: I INTERRUPTION
_3V = 80.4dB Lav ( 80)> 80.OdB
_)EL z129.6dB Lay I9UI= 79.8dB
Lma< -126.OdB ON 6/20/89 @ 11:04:40
,pk - 168dB ON 6/20/89 0 11:04:40
IMt- OVER 115dB O0 0:00:04.62

HR DUSE 80dB CUTOFF)=110.18r
90dB CUTOFF)-114.O5C

v :; for each hourly interval for the dosimetry

Avg =intervals used
db for each hourly Lavg

69 

*59
4 U< 69 1

J * , 69.1 1
7 i.90001 I

- U p06.4 1

( ,U 90.5 1
10 ,t 71.90001 1
11 -00 90.5 1
12 :0 74.6 1
13 :0, 74.7 1
la :00 74.4 1
15 J0 73.90001 1
Th U0 71.5 1
7 ) 69.4 1

- O J9 1
A 30 69.3 1

0() 69 1
1% 69 1

22 ,i 69 1
") O 69 1

A>, 0y 69 1
UINL U(dn 81.45118 dB

19
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APPENDIX C

DNL (BASIC) PROGRAM LISTING
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APPENDIX D

HARDWARE AND SOFTWARE REQUIREMENT LIST
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HARDWAR~E AND SOFTWARE~ R[QUIREMENTDS LID r

HARDWARE

',I C;,!DJNPQIPS: Z-iher Z-'148, Z-184, or a PIC compatible

CA'ZES AND C hJCORS:
.'%.trosoni.cs db-310 Dosifneter Printer C~l
LD -pin Vernalc-Fernal e GendL-r Z-hincier (or Adapter Cable'

topi 9-P in Adapter P~lug or "able

SOFT WARE

£i.kc A .B1 O A

6 BAS C

DN' CL'ASC PROGRAM
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DISTRIBUTION LIST

Copies

HQ AAC/SGPB 2

Elmendorf AFB AK 99506-5001

HO AJ/SGPB 2

Maxwell AFB AL 36112-5304

HQ uSAF Aademy/SGPB 2

'SAF Academy CO 80840-5470

HQ AFLC/SGP 2

Wrigt-Patterson AFB OH 45433-50001

HQ AFSC/SGPB 2

Andrews AFB DC 20334-5000

HQ USAF/SGPA 5

Boiling AFB DC 20332-6188

AAMRL/BBE
Wright-Patterson AFB OH 45133-6573

HQ AFSPACECOM/SGPB
Peterson AFB CO 80914-500i

HO ATC/'SGPB
Randolph AFB TX 78150-5001

HQ MAC/SGPB 2

Scott AFB IL 62225-5001

HQ TAC/SGPB 2

Langley AFB VA 23665-5001

HQ SAC/SGPB 2

Offutt AFB NF 68113-5001

HQ PACAF/SGPB 2

Hickam AFB HI 96853-5001

HQ USAFE/SGPA 2

APO New York 09012-5001

HQ AFRES/SGPB 2

Robins AFB GA 31098-6001

HQ ANGSC/SGB 2
Andrews AFB DC 20331-6008
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Copies

FJAFSAM TSK3
Brooks AFB TX 78235-5301

JS"FSA!i ECH 3
Brook s AFB- X 7P235 - 5 1

.... se Technical Information Center (DTIC)
aneron Station

Alexandria VA 22,304-6145

Active Duty Bioenvironmental Engineers I ea

Air Force Reserve Bioenvironmental Engineers I ea

Air National Guard Bioenvironmental Engineers I ea
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